SUPPLEMENTAL FIGURE LEGENDS

Figure S1. RADX prevents MUS81-dependent DSBs (related to Figure 2). (A) Immunoblot to
validate RADX siRNAs. (B) Representative images of U20S cells transfected with non targeting
SiRNA (siNT) or siRNA targeting the RADX gene (siRADX) treated with 3mM HU for 4 hours
and stained for BrdU and yH2AX. (C) Representative images of the neutral comet assay
performed in the absence of exogenous damage. (D) Cell cycle profiles of U20S cells
transfected with the indicated siRNAs were analyzed by flow cytometry using BrdU and
propidium iodide staining. (E) Immunoblot to validate the RADX null cells obtained by CRISPR-
CAS editing of the gene in U20S and 293T cells (arrow points to RADX, *non-specific band).
The non specific band is not observed in other blots because of better separation on lower
percentage gels. (F) Immunoblot of RADX expression levels in U20S and RADXA cells before
and after complementation. (G) Immunoblot depicting knockdown of MUS81 and RADX. (H)
DSBs in RADX wild-type and RADXA cells were measured by neutral comet assay 72 hours
after transfection with the indicated siRNAs. P-values were calculated with a Kruskal-Wallis
ANOVA and Dunn’s multiple comparison post-test. The number of comet tails analyzed in each
sample is indicated in parentheses. Experiment is representative of two replicates. Immunoblot

to confirm knockdown of MUSB81 is shown.

Figure S2. Multiple sequence alignment of RADX and RPA70 (related to Figure 3). Multiple
sequence alignment of RPA70 and RADX from the indicated species was completed with

CLUSTALW?2.

Figure S3. RADX binds DNA through its RPA70-like OB-2 fold domain (related to Figure 3).
(A) Coomassie stained SDS-PAGE gels of purified RADX from insect cells. Mass spectrometry

indicated that the smaller molecular weight band is a RADX degradation product. (B)



Immunoblot depicting the complementation of RADX-proficient (WT) U20S and RADXA cells
with WT or OB-mutant RADX. Note that lanes 1,2,4, and 5 are also presented in Figure S1D.
(C) Sequence alignment of RPA70A and OB-2 of RADX. The cyan, blue and green dots indicate
residues involved in hydrogen bonds, salt bridges and pi stacking interactions with DNA as
observed in the crystal structure of RPA70AB in complex with DNA. (D) Ribbon representations
of the RPA70-ssDNA complex (left, blue/cyan) extracted from the crystal structure of RPA70AB-
dC8 (PDB code 1JMC) and a RADX OB-2 homology model (right, salmon). Residues selected

for inclusion in the OBm mutant based on the model are highlighted.

Figure S4. RADX overexpression suppresses RAD51 foci formation and causes DNA
damage (related to Figures 4 and 5). (A and B) Immunoblots after transfection with the
indicated siRNAs in wild-type or RADXA U20S cells. (C) U20S cells transfected with non-
targeting (NT) or RADX siRNA were labeled with 10 uM BrdU for 22 hours prior to treatment
with 3 mM HU for the indicated times. The cells were fixed and stained for BrdU using non-
denaturing conditions to measure the amount of ssDNA. The mean+/-SEM from a
representative experiment are depicted (n=107 per sample). (D) U20S cells transfected with
non-targeting (NT) or RADX siRNA were left untreated or treated with 3mM HU for 24 hours.
The soluble and chromatin fractions were immunoblotted for the indicated proteins. (E) Mock or
Flag-RADX overexpressing U20S cells were labeled with 10uM EdU for thirty minutes prior to
staining for EAU and RADX. The percentage of EdU positive cells is presented (mean+/-SEM,
n=3). P-value derived from a Mann Whitney test. (F) Cell cycle profiles of mock and GFP-RADX
overexpressing U20S cells were analyzed by propidium iodide staining and flow cytometry. (G)
Mock and GFP-RADX overexpressing U20S cells were stained for yH2AX. The mean+/-SEM
from a representative experiment is presented (n=144). P-value was derived from a Mann

Whitney test. All representative experiments were repeated at least twice.



Figure S5. RADX deletion causes excessive RAD51 activity at forks and restores fork
protection without restoration of HR in BRCA2/RAD51-compromised cells (related to
Figures. 5, 6 and 7). (A-D) Immunoblots depicting RADX, BRCA2, SMARCAL1 or ZRANB3
knockdown as indicated. (E) Summary of the median CldU/IdU ratio and number of fibers
analyzed for the single-molecule nascent strand degradation assay depicted in Figure 6. (F) The
percentage of GFP-positive DR-GFP-U20S cells after transfection with the indicated siRNAs
and I-Scel expression vector was measured by flow cytometry. The concentration indicates the
amount of RAD51 siRNA used in each sample. The mean and SD from three experiments in
which 25,000 cells were scored is depicted. (G) Mock and GFP-RADX overexpressing U20S
cells were irradiated (3 Gy) and then allowed to recover for the indicated times before staining
for RAD51. The number of cells with >10 RAD51 foci after detergent extraction is presented
(Mean+/-SEM from n=3). P value derived from a two-way ANOVA with Sidak’s post test for
multiple comparisons. (H) The percentage of GFP-positive DR-GFP-U20S cells after
transfection with the indicated vectors was measured by flow cytometry. The mean and SEM
from three experiments in which 25,000 cells were scored is depicted. (I) Parental or RADXA
U20S cells transfected with the BRCA2 siRNAs were either untreated or treated with 2Gy.
Surviving cell colonies were stained and scored. (mean+/-SD, n=3). The experiment was

completed in triplicate.

Figure S6. RADX and RAD51 expression correlations with patient outcome (related to
Figure 6). (A-D) Kaplan Meier plots of RADX and RAD51 mRNA expression and correlation with
patient outcome in breast and lung cancers were derived from KM plotter (Szész et al. 2016).
Settings for all graphs were as follows: auto select best cutoff, only JetSet best probe, remove

redundant samples, and exclude biased arrays.



Figure S7. Model for RADX function (related to Figures 1-7). (A) In unstressed cells, RADX
prevents inappropriate RAD51-dependent fork reversal. In RADXA cells, RAD51 accumulates at
forks causing fork cleavage by the MUS81 endonuclease. (B) A balance of RAD51 activity is
maintained at stalled replication forks by RADX and BRCA2. In BRCA2-mutant cells, there is
insufficient RAD51 to prevent MRE11-dependent fork degradation. However, deletion of RADX
restores fork protection and also yields decreased sensitivity to PARP inhibitors. See text for

more details.



Figure S1 (related to Figure 2)
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Figure S2 (related to Figure 3)

human_RPA1/1-616 1 AIAAIMQ-KGDTNIK INIRP I TTGNSPPRY - -RLLMSDGLNTL 53
bovine_RPA1/1-616 1 AlAAIMQ-QGDTS | K -VINIRPITTGNSPPRY - -RLLMSDGLNTL 53
canine_RPA1/1-616 1 IAAIMQ-QGETS IKP | LQ- -VINIRPITTGNSPPRY - -RLLMSDGLNTL 53
rat_RPA1/1-680 1N R i I ] QGDTS IKPVLQ- ----VINIRPITTGNSPPRY - -RLLMSDGLNTL 40
mouse_RPA1/1-623 1 AIEVMIQ-QENTSIKPILQ- ----VINIRPISTGNRSPRY - -RLLMSDGLNTL 53
frog_RPA1/1-609 1 AISA-ML-GGDSSCKPTLQ- - -------------mmmmome oo o VINIRPINTGNGPPRY - -RLLMSDGLNTL 53
frog_RADX/1-839 1 PLSESDTDTGLSWTQRTRQQVRDCPSLTLVLQEPVPVLVLAVLRYLGPPGRRY - - - - - - TFCYDVYLWDGAQGD 88
rat_RADX/1-844 1 MSG-E- - --SDQPQPGPSHAGLYLEHRERDQAGVPGGV | RRAGSQRHRSWIQTV IEQI TGSPRQCVTLSEVVPVSVLAVQRYLLEDEPRDTVPKPPLYCYDVTISDGVYQE 106
canine_RADX/1-862 1 MSG-E- - --LGQPQAGPSHAGLDFPNPDRNRAGVPGGV | RRAGSQGRRSWI QKVLEQI TDSPLQW TPSEVVPVAVLAVQRYLLEDEPRDTIPKPPLYCYDVTISDGVYQE 106
mouse_RADX1-850 1 MSG-E- - - -SGQPQPGPSHAGLYLEHPERDQAGVPGGV | RRADSQRRRSWIQKV IEQI TGSPRQCVTLSEVVPVTVLAVQRYLLEDEPRDTVPKPPLYCYDVTISDGVYQE 106
human_RADX/1-855 1 MSG-E- - - -SGQPEAGPSHAGLDWPNPERNRAGVPGGV | RRAGSQGPRSWI QKVLEQIMDSPRQCVTPSEVVPVTVLAVQRYLLEDEPRDTVPKPPLYCYDVTISDGVYQE 106
bovine_RADX/1-855 1 MSG-E- ---SGQPQADPSQAGVDMPHPERNGAAVPRGVVRRVGALGRRSWI QKVFEQV IDSPRRW TPLEVVPVAVLAVQRYLLEDEPRNVKPKPPLYCFDVTISDGVYQE 106
human_RPA1/1-616 54 SSFMLATQLNPLVEEEQLSSNCVCQIHRF - - IVNTLKDGRRVV I LMELEVLKSAEAVGVKIGNPVPYNE -GLGQ-PQ---=------- VAPPAPAASPAASSRPQPQNGSSG 150
bovine_RPA1/1-616 54 SSFMLATQLNPLVEEERLSSNCICQINRF- - 1VNTLKDGRRVV I LMELEVLKSAEAVGSKIGNPVPYNE -GHGQ-QP - - - - --VVPPPVSATSPP - TSRPQQQNGSPG 150
canine_RPA1/1-616 54 SSFMLATQLNPLVEEEQLSSNCICQINRF- - IVNTLKDGRRVV I LMELNILKSAEAVGLKIGNPVPYNE -GHGQ-QQ- - - - - -AVPSPVSAANPP - ANKPQQQNGSSA 150
rat_RPA1/1-680 41 SSFMLATQLNALVEGGQLASNCVCQVHRF - - IVNTLKDGRRVV I LMDLEVVKSAGEVGVKIGNPVPYNE -GHAQ-QQ- - - - - - - - - AVSAPASAATPP -ASKPQPQNGSLG 137
mouse_RPA1/1-623 54 SSFMLATQLNTLVEGGQLASNCVCQVHKF - - IVNTLKDGRKVVVLMDLEVMKSAEDVGLK I GNPVPYNE - GYGQ- QQQQQQQAQAQAQAQAVPSPASAATPP - ASKPQPQNGS LG 159
frog_RPA1/1-609 54 SSFMLATQLNSLVDNNLLATNCICQVSRF- - IVNNLKDGRRV | | VMELDVLKSADLVMGK I GNPQPYND-GQP - -QP - - - - - - - - - AAPAPASAPAPA -PSKLQNNSA - - - 146
frog_RADX/1-839 89 VWH - LHSDLNYLVQRN I LRSGARVTISRCSYMYSEKSLDRGLVCVEELLVS--GELTAL-------- PNAQHLPAAG- - - - B I I LPLLG 160
rat_RADX/1-844 107 KCY - LDPSLNFLVYQN I LKVGIEMRISRVSCLYNEKRLGQG| LCIDKVHCGEPLDV ISV - - - -ETPFRNRAHEE -KP - - - - - - ---RPLRG 183
canine_RADX/1-862 107 KCY - LDPSENFLVYKN I LKVGIEMKISRVSCLYNEKRLGQG!ILCIDNVHCGEALEAISL----ETPFRNSAHEE-VP - - - - - - ---RPLRG 183
mouse_RADX1-850 107 KCY - LDPSENFLVYQN I LKVGIEMRISRVSCLYNEKRLGQG!ILCIDKVHCGESLDV ISV - - - -ETPFRNRAHEE -KP - - - - - - ---RPLRG 183
human_RADX/1-855 107 KCY - LDPSLNSLVYQN I LKVGIQMRISRVSCLYNEKRIGQGILCIDNVHCGETSDSISL - - - -ETPFRNRAHQE -KP - - - - - - ---RPLRG 183
bovine_RADX/1-855 107 KCY - LDPSLNSLVYYKN I LKVGIEVRIFRVSCIYNEKRIGQGILCIDNVLCGELLESVSL----ETPFRNSAHRE-VP - - -------E------mmomo oo RPLRG 183

human_RPA1/1-616
bovine_RPA1/1-616
canine_RPA1/1-616

151
151
151

-EGKLFSLELVDESGE | RATAFNEQVDKFFPLIIEV 251
-EGKLFSIELVDESGE | RATAFNEQADKFFPL/IDV 251
-EGKLFSIELVDESGE | RATAFNEQVDKFFPL/IIDM 251

MGSTVSKAYGASKTFGKAAGPSLSHTSGGTQSKVVPIASLTPYQSKW- - - - - - - TICARVTNKSQIRTWSNSRG - -
MASTASKAFGASKTFGKAGGTSQVNSSGGTQAKVVPIASLTPYQSKW- - -TICARVTNKSQIRTWSNSRG- -
MGFTASKTYSASKTFGKPGGTSLASSSGGTQVKVVPIASLTPYQSKW- - - - -TICARVTNKSQIRTWSNSRG- -

rat_RPA1/1-680 138 VGS TVAKAYGASKP FGKPAGTGLLQP TSGTQSKVVP IASLTPYQSKW- - - - -TICARVTNKSQIRTWSNSRG- - -EGKLFS IELVDESGE I RATAFNEQVDKFFPLIEV 238
mouse_RPA1/1-623 160 MGS TAAKAYGASKP FGKPAGTGLLQPSGGTQSKVVP IASLTPYQSKW- - - - -TICARVTNKSQIRTWSNSRG- - -EGKLFSLELVDESGE | RATAFNEQVDKFFPLIEV 260
frog_RPA1/1-609 147 - -PPPSMNRGTSKLFG- - -GGSLLNTPGGSQSKVVPIASLNPYQSKW- - - - - - - TVRARVTNKGQIRTWSNSRG- - -EGKLFS | EMVDESGE | RATAFNEQADKFFS | I EV 242
frog_RADX/1-839 161 GRKHYLP LWNNEDPYGD TWNGPK - LAEDQVS IDVSKVSSLQRLEVQWRTRRSLPPLLVRIMYKSRLRY FGKPDKK IDIPYQAYFEVADYSGMMSMVLWNELCPEWYNTLQV 270
rat_RADX/1-844 184 SKSHYLALWNNEDPYGD I WKTNK - QPEE - FNFNNTK | | SLSHLEMTWHNRKNFPALLVR I LHKSKLRYYGKPNKKMIEPYQTYLEVADSSGMVSV | MWNALCPEWYKSLRV 292
canine_RADX/1-862 184 GKSHYLALWNNEDPYGD | WLTNK - QPEE - HNFNNTK | I SLSHLEMTWANRRNFPALLVR I LHKSKLRYYGKPDKKMIEPYQTFLEVADSSGTVSV | MWNALCPEWYKSLRV 292
mouse_RADX1-850 184 GKSHY LALWNNEDPYGD | WKTNK - QPEE - FNFNN I K| I SLSHLEL TWNSRKNFPALLVRVLHKSKLRYYGKPNKKMIEPYQTYLEVADSSGMVSV | LWNALCPEWYKSLRV 292
human_RADX/1-855 184 GKSHY LALWNNEDPYGD | WLTDK - QPEE -HNFSDTK| I SLSHLEMTWTNRRNFPALLVR | LHKSKLRYYGKPDKKMIEPYQTFLEVADSSGTVSV | MWNALCPEWYKSLRV 292
bovine_RADX/1-855 184 EKSHY LP LWNNEDPYGD | WLNNK - QPKE - HEFNHTK| | SLSHLEMTWSNTKNLPPLLVRI LYKSKLRYYGKPNKK | IEPYQTFLEVADSSGTVSMI MWNTLCPEWYKSLHV 292
human_RPA1/1-616 252 NKVYY FSKGTLK | ANK-QF TAVKNDYEMT - - - - - - - = = = - - - - - oo - - FNNETSVMPCEDDHHLP TVQFDFTG I DDLENKSKDSLVDI IGICKSYEDATK | TVRSNNRE -V 341
bovine_RPA1/1-616 252 NKVYY FSKGTLK | ANK - QF TAVKNDYEMT - - - - - FNNETSVMPCEDGHHLPTVQFDFTG I GDLESKSKDSLVDI IGICKNYEDVTK I | VKSNNRE -V 341
canine_RPA1/1-616 252 NKVYY | SKG | LK | ANK - QF TAVKNDYEMT - - - - - FNNETSVMPCEDGHHLP TVQFDFETGI GDLESKTKDSLIDI IGICKSYEEATK | TVKSNNRE - V 341
rat_RPA1/1-680 239 NKVYYFSKGTLK | ANK - QFSAVKNDYEMT - - - - -FNNETSVLPCEDGHHLP TVQFDFTGI GDLESKSKDSLVDI IGICKSYEDATK | TVKSNNRE -V 328
mouse_RPA1/1-623 261 NKVYYFSKGALK | ANK - QFSAVKNDYEMT - - - - -FNNETSVLPCEDGHHLP TVQFDFTGI GDLESKAKDALVDI IGICKSYEDS IKI TVKSNNRE -V 350
frog_RPA1/1-609 243 NKVYYFSKGTLK I ANK-QYTSVKNDYEMT - - - - - - - - - - - - - - - - - - - FNSETSV IPCDDSADVPMVQFEFVS | GELESKNKDTVLDI IGVCKNVEEVTKVTIKSNNRE -V 332
frog_RADX/1-839 271 GSV I LLQQYSVKPSYQNRTLP TPGDSQVKRLPSVE I SLNARDPPSTI TV IKEKLV - - -KPEWRLPDVKYQFVTRLELNDLPHNKVCDV IGLVTYVGRCERKRQKDDREDFW 378
rat_RADX/1-844 293 GLILLLQDYSVKKSYPLRIQPDPVDPQMKL ISTME ICLNLRDPPTNIV I IPEKQL- - -KSEWKLPKL INRFI TRSELDDMPENS ICDV IGMLSFVGRVQRSKKKENSEDFW 400
canine_RADX/1-862 293 GLVLLLQDYSVKKSYPFRMQPLPVDPQIKLISTMEICLNLRDPPTNI || IPEKQV - --KPEWRLPKLNHRFI| TRSELDDMPENHICDVIGILVFVGRVQRSKKKENREDFW 400
mouse_RADX1-850 293 GLVLLLQDYTVKKSYPLRIQPDPADPQMKL ISTME ICLNLRDPPTNIV I IPEKQL - - -KSEWKLPKL INRF| TRSELDDMPEKS ICDVIGLLSFVGRVQRSKKKENSEDFW 400
human_RADX/1-855 293 GLVLLLQDYSVKKSYPFRIQPVPVDPQIKLISTMEICLNLRDPPTNI | | IPEKQV - - -KPEWRLPKLNHRFTTRSELDDMPENCICDVIGLLVFVGRVQRSKKKENREDFW 400
bovine_RADX/1-855 293 GLVLLLQNYSIRKSYPFRMQPLPVDPHIKLISTMEICLNIRDFP-NI11IPEKQV- --KPEWRLPKLNHREVTRSELDKMPNNY ICDVIGVLVFVGRVQRSKKKESREDFW 399
human_RPA1/1-616 342 AKRNITYLMDTSGKV -VTATLWGED -ADKF - - - - - - - - - - - - - - - - oo oo oo e e o DGSRQRVEAII - - - - - - - - ---ccccmnnonnn KGARVSDFGGRSLSV-LSSSTI - - - 399
bovine_RPA1/1-616 342 SKRN1YLMDMSGKV - VNATLWGDD - ADKF - - - - -DGSRQPVMAI - - - - - -KGARVSDFGGRSLSV-LSSSTI - - - 399
canine_RPA1/1-616 342 SKRN1YLMDMSGKV -VTATLWGED - ADRF - - - - -DGSRQPVMAI - - - - - -KGARVSDFGGRSLSV-LSSSTI - - - 399
rat_RPA1/1-680 329 AKRNICLMDMSGKYV -VTATLWGED - ADKF - - - - -DGSRQPVMAI - - - - - -KGARVSDFGGRSLSV-LSSSTV - - - 386
mouse_RPA1/1-623 351 AKRN1YLMDMSGKV -VTTTLWGED - ADKF - - - - -DGSRQPVMAI - - - - - -KGARVSDFGGRSLSV-LSSSTV - - - 408
frog_RPA1/1-609 333 SKRSIHLMDSSGKV -VSTTLWGED-ADKF - - - - - - - - - - - - - - - - oo oo - - - DGSRQPVVAI - - - - - - - - - oo oo oo - - - KGARLSDFGGRSLSV-LSSSTV- - - 390
frog_RADX/1-839 379 VHRWQMIDSSMDQPFL | EMFATSQPD | FEHIHP - - - -MSYLVCTQMRVVRESPDDGSLTPYLTTSNESQVFISGYHKGQPY TRDPKVKRF | NWMKSQSEADFGKKTVMGG 485
rat_RADX/1-844 401 SYRWIH I TDGTSEQPFIVQLFSTSQPEVFENIYP - - - -MTYFVCTQLKVVRNNSQVPKL-LYLTTTNESRVLITG-HRGQPYTYDTKAKK | IQWIKTKTNL -EAKNTV | GG 504
canine_RADX/1-862 401 SYRWIHIADGTSEQPFIVELFSTSQPE | FENIYPSTQSMTYFVCTQLKVVRNDAQVPKL-LYLTTTNESRVFITG-HRGQPYTNDTKVKNFIHWIKTRTDSEEVKNTV | GG 509
mouse_RADX1-850 401 SYRWIHI| TDGTSEQPFIVQLFSTSQPEVFENIYP - ---MTYFVCTQLKVVRNNSQVPKL-LYLTTTNESRALTTGGHRGLPYTYDTKAKK I IQWIKTKTNL -EAKNTV | GG 505
human_RADX/1-855 401 SYRWIHI|ADGTSEQPFIVELFSTSQPEIFENIYP----MAYFVCTQLKVVRNDNQVPKL-LYLTTTNESGVFITG-HRGQPYTYDAKVKNFIQWIRTKSDSGEQKNMV | GG 505
bovine_RADX/1-855 400 SYRWIHI|ADGTSEQPFIVELFSTSQPEIFEHIYP----MTYFTCTQLKVVRNDDQVPKL-LYLTTTNESHI FMTC-HKGQLRNDDAKVKNFIQWKEKNDSGEGKNTV | GG 504
human_RPA1/1-616 400 - | ANPD I PEAYKLRGW- - - - - = = = = = = = = = = = = o s @ @ @ o e o o o e e e FDAEGQALDGVS | SDLKSGGVGG 437
bovine_RPA1/1-616 400 - | VNPD | PEAYKLRGW ----FDSEGQALDGIS|SDLKSGGAGG 437
canine_RPA1/1-616 400 - | VNPD I PEAYKLRGW- - - - - = = = = = = =« © = = = = oo o & @ o e oo oo e oo FDSEGQALDGIS | SDLKSGGTGG 437
rat_RPA1/1-680 387 - LVNPDIPEAYKLRGWHYVFGDGGLKALLH-RQAHDPLMNLESQRKQLELKCCVLTLIPPGRQGFNSCVLESSAESISGLRCGQLMWGFDSEGQALDGVS|ISDLRSGGTGG 495
mouse_RPA1/1-623 409 - IVNPD IPEAYKLRGW- - - - - - - - - - - - oo o o o o o o o o oo FDSEGQALDGVS | SDHRSGGAGG 446
frog_RPA1/1-609 391 -MINPDIPEAFKLRAW ----FDSEGQVVEGTS I SESRGGGTGG 428
frog_RADX/1-839 486 YQPYP | TPKTFPKYCK-DNTAGE | LKLFSELKETISQLHYRERKRVAIQGTIAAIKYVHCNGCAEDTSKHA - - - -CQHAVL -

rat_RADX/1-844 505 YYPYPPVPETFSKYSR-FIKAESLLTTISEVRKVIEDLQYREQKRIAIQG! | TAIKY IPYNHSAKSAPASE - - - - TLQNAS -

canine_RADX/1-862 510 YYPYPPVPETFSKYSS-SVKVESLLTAISEVRKEIEDLQYREQKRIAIQGI I TVIKYIPHASASENASTSE----TLRSTN-

mouse_RADX1-850 506 YYPYPPVPETFSKYSR-FIKAESLLTTISEVKKVIEDLQYREQKRIAIQGI | TAIKYIPYKHSAGSAPAPE - - - - AFWNAS -

human_RADX/1-855 506 YYPYPPVPETFSKYSS-SIKVESLLTAISEVRKEIEDLQYREQKRIAIQGI | TAIKYIPHSSATESASASE - - - - TLRNAN -

bovine_RADX/1-855 505 YYPYPPVPETFWKYSS-SLKVESLLTAISEVKVEIEDLQYREQKRIAIQGI I TVIKYVPYHSATQSASASE ----TLRNAK- - - - - - - - - mm o m e
human_RPA1/1-616 438 SNTN- - - - - - - - -WKTL----------------- YEVKS -ENLGQGDK - - -PDYFSSVATVVYLRKENCMYQACP TQDCNKKV | DQQNGLYRCEKCDTEFPN - FKYRMI LS 517
bovine_RPA1/1-616 ----YEVKS-ENLGQGDK - - -PDYFSSVATVVYLRKENCMYQACP TQDCNKKV I DQANGLYRCEKCDSEFPN- FKYRMI LS 517
canine_RPA1/1-616 ----YEVKS-ENLGHGDK - - -ADYFSSVATVVYLRKENCMYQACP TQDCNKKV | DQANGLYRCEKCDSEFPS - FKYRMI LS 517
rat_RPA1/1-680 ----YEAKS-ENLGQGDK - - -ADYFSTVATVVFLRKENCMYQACP TQDCNKKV | DQANGLYRCEKCDREFPN - FKYRMI LS 575
mouse_RPA1/1-623 ----HEAKS-ENLGQGDK - - -ADYFSTVAAVVFLRKENCMYQACP TQDCNKKV I DQANGLYRCEKCDREFPN - FKYRMI LS 526
frog_RPA1/1-609 WKSL---------cc-nnnn LEVKN-ENLGHGEK - - -ADYFTSVATIVYLRKENCLYQACPSQDCNKKV I DQANGL FRCEKCNKEFPN- FKYRL | LS 508
frog_RADX/1-839 563 PGTLLESSASISSEGALEMQQKTQIVQEEFPDAQLQLRE EKQSSHDE | - - - ------- NHLSPVKRRKTHQL-E--1|-------- NHSFQDI| IQDQEKTAQ- - - -EPQST 647
rat_RADX/1-844 PSH - -SQAAA EGHYHERG-SKRSQDDRPMD - - - - - SLPMVLSLCAKRK I LQG-P--TANPVPVPQPHSSAQMKGNKPNIPS - - - -RENST 657
canine_RADX/1-862 - RENQSQERDNNKRHQDDDPVSSQCFQTTYTS LSPTKKKRILQG-P--YAKLIPVPQPETSAQTKGNKPDMPS | FQRRESAS 672
mouse_RADX1-850 -KEDHCHERG-SKRSQDDRPMGSQHFQY TSKVLSLCAKRK | LQG-P - -SANPVPVPQPHSSAQMKGSKHNTPS - - - -QESST 663
human_RADX/1-855 -VE - - IQERN - GKRHQDDEPVNSQYFQTTSTNLSLSNKIRILQG-P - -HANPVAVPQPGASVQTKGIKPGMPS | FNRRAN I N 665
bovine_RADX/1-855 582 PST---------SEAAR------------- KESQSQEKD - GKRHHDDGSGRSQCHSACAS - SNPVPKKRI TQT-P - -SGKQIPVPQPETSSQTKESKPSMPSSSDCRENPS 665
human_RPA1/1-616 518 VNI ADFQENQW TCFQESAEA | LGANAAYL- - - ----- - GELKDK - - - ----- NEQAFEEVFQNANFRSF | FRVRVK -VETYNDESRIKATVMDVKPVDYREY - - - - - - - - 602
bovine_RPA1/1-616 518 VNI ADFQENQW TCFQESAEA | LGQSTAYL - - - ---GELKEK-------- NEQAFEEVFQNANFRSFTFRIRVK - LETYNDESRIKATVVDVKPVDYREY - - - - - 602
canine_RPA1/1-616 518 VNI ADFQENQW TCFQESAEA | IGANTAYL - - - ---GELKEK-------- EQAFEEVFQNANFRSFTFRIRVK-LETYNDESRIKATVMDVKPVDYREY - - - - - 602
rat_RPA1/1-680 576 VNI ADFQENQW TCFQESAEA | LGANTVYL - - - - - -GELKEKVGCVFVSMNEQAFEEVFQNANFRSFTFRIRVK- LETYNDESRIKATV IDVKPVDYRDY - - - - - 668
mouse_RPA1/1-623 527 AN| ADFQENQW TCFQESAEA | LGANTMYL - - - ---GELKEK-------- NEQAFEEVFQNANFRSFTFRIRVK-LETYNDESRIKATVMDVKPVDFRDY - - --- 611
frog_RPA1/1-609 509 ANIADFGENQWI TCFQESAES | LGANATYL NEQAYDEVFQNANFRSY TFRARVK - LETYNDESRIKATAVDVKPVDHKEY - - - - - - - - 593
frog_RADX/1-839 [ R I EGVSNKGPEYHRFSWESSLWTEVKHS - ---1EEHLHYSNVYSESRPRKFDY TQKE | LMEQYNLHP - AK | SKLHHTQKQI EEFKPASDLGH 732
rat_RADX/1-844 658 - - - -ANATGKSKR | | NDRWESQLWRDKKFS - ---LRDHLHYGHVDPES |IPRKF I LGHEKFLTQQFNSQP - AKYVPPEGKPPKLDEFQSARSLGH 742
canine_RADX/1-862 673 - - - -TSTIGKARKTISDRWESQLWREKKFG - ---LIDHLHYSHVYPES |IPRKFI FEQRKFLTEQFNSQP - AKY | PPEGRPPKLDDFKSARSLGH 757
mouse_RADX1-850 664 - - - -AYTTGKSRR | TNDRWESQLWQDKKFS - ---LRDHLHYGHVDPES IPRKF I LEHEKFLTQQFNSQP - AKY | PPEGKPPKLDEFQSARSLGH 748
human_RADX/1-855 666 - - - -ANLQGKARKT I SDRWESQLWREKKFG - ---LIDHLHYSRVYPES |IPRKFMFEHRKFLSDQYNSQP - AKYVPPEGRPPKLDDFKSARSLGH 750
bovine_RADX/1-855 666 - ------------------ HTFVVRAKKT I SDKWESQLWRDKKFS - - - - - - LIDHLRYSRVHPES | PRKFSSEHRHFLGQQFNSQP - AKYVPPEGKVPKLDHFKSARSLGH 750
human_RPA1/1-616 616
bovine_RPA1/1-616 616
canine_RPA1/1-616 616
rat_RPA1/1-680 680
mouse_RPA1/1-623 623
frog_RPA1/1-609 SR-RL M TQGV 609
frog_RADX/1-839 733 FELTILGVNRKAAIDVVSLPVLCSDDSYGLGMKFLAHNCQKACASD- - -NLCENIEHGISLHGDVLQFVNAKDRVRVICILDICHLGENRTEVYLNRVYH LTSPETEPAS 839
rat_RADX/1-844 743 FEVTILGLNHEIAIDVAFLPMYSPEDVETSQIDTFLTCMNYSCVYPPAAPVSGRVPDPKAVAGD | VKAAADLDRVHI IGILDICNLGNNKVEVCLQKIYT- - -~ ---- 844
canine_RADX/1-862 758 FEVTILGLNHE|IAIDVAFLPMYCPEDLRTSQIDTLLTCMNYSCVYPQDGAGNDRLPGPRALAGD | | KAAMKLDRVHIVGILDICNLGNNKVEVYLHRIYSP - - - - - TNIS 862
mouse_RADX1-850 749 FEVTILGLNHEIAIDVAFLPMYSPEDVQASQIDTFLTCMNFSCVYPPAAPLSGRLPDPKAVAGD|VKAAADLDRVHI IGILDICNLGNNKVEVCLQKIYT-------- PE 850
human_RADX/1-855 751 FEVTILGLNHE IAIDVAFLPMYCPEDIRTSQIDTLLTSMNYSCAYPQDTTGNDRLPGPRAVAGD | | KAATELDRVHIVGILDICNLGNNKVEVYLHKIYSP- - - - - ENTS 855
bovine_RADX/1-855 751 FELTILGLNHE IAIDVAFLPMYSLQDAQTSQVDTLLTCMNYSCVYPQASTSSEKTTGSRVLAGD ! | KAVSKMDREHV ICILDICNLGSNKAEVYLHKIYKP- - - - - NKTS 855



Figure S3 (related to Figure 3)
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Figure S4 (related to Figures 4 and 5)
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Figure S5 (related to Figures 5-7)
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Figure S6 (related to Figure 7)
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Figure S7 (related to Figures 1-7)
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SUPPLEMENTAL ITEM

Table S2. List of oligonucleotides used in this study (Related to STAR METHODS: Key

Resources Table)

REAGENT or RESOURCE SOURCE IDENTIFIER

All stars negative control siRNA (siNT) Qiagen Cat#S103650318
SIRADX#1: ON-TARGETDplus Cat#J-014634-17
GAACACAACUUUAGCGAUA Dharmacon

SIRADX#2: ON-TARGETDplus Cat#J-014634-19
CUUCAGAAAUAGAGCGCAC Dharmacon

SIRADX#3: ON-TARGETDplus Cat#J-014634-20
GCUUGAACUCUCUCGUAUA Dharmacon

SIRADX#4: ON-TARGETDplus Cat#J-014634-21
CAUAGAGGCCAGCCGUAUA Dharmacon

siMUSB81: SIGENOME Cat#D-016143-04
GGGUAUACCUGGUGGAAGA Dharmacon

SiRAD51#1: Qiagen Flexitube Cat#S102663682
AAGGGAATTAGTGAAGCCAAA

SiRAD51#2: Qiagen Flexitube Cat#S103072272
CAGGTGGTAGCTCAAGTGGAT

SiBRCA2: Qiagen Flexitube Cat#S102653434
CAGGACACAATTACAACTAAA

SiISMARCAL1: ON-TARGETDplus Cat#J-013058-06
GCUUUGACCUUCUUAGCAA Dharmacon

SiZRANB3: Ambion Silencer Cat#4392420
CAAGAGAUAUCAUCGAUUALt Select

SIBLM#1.: SIGENOME Cat#D-007287-01
GAGCACAUCUGUAAAUUAA Dharmacon

SiBLM#2: SIGENOME Cat#D-007287-03
GAGAAACUCACUUCAAUAA Dharmacon

SIBLM#3: SIGENOME Cat#D-007287-04
CAGGAUGGCUGUCAGGUUA Dharmacon

SiBLM#4: SiGENOME Cat#D-007287-05
CUAAAUCUGUGGAGGGUUA Dharmacon

Guide RNA RADX#1: This paper NA
3'-CACCGAATCAAAACTGCGATACTA-5

Guide RNA RADX#2: This paper NA
3-CACCGTTACCATTACATGTTAAAC-5

RADXmRNA(Mouse) Forward primer This paper NA
5-TTGGAGCACCCCGAAAGGGATCAGG

RADXmRNA(Mouse) Reverse primer: This paper NA

5 ATCTAGGGACTCCCCACAGTGGACC
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